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The term "Phantom Limb" was first used 
by Weir Mitchell (1872) to apply to the 
sensory ghost remaining after the amputation 
of a limb or other appendage. An interrup-
tion of nervous pathways anywhere between 
the periphery and the cerebral cortex may 
be accompanied by phantom limb phenomena 
in the absence of amputation. 
Pare in 1551 gave what appears to be 
the first written description of the phantom 
limb and phantom pain following amputa-
tion. The following is taken from an Eng-
lish translation (1634): 
The Signs of a Perfect Necrosis or 
Mortification 
. . . Here I must admonish the young 
Chirurgion that hee be not deceived concern-
ing the losse or privation of the sense of 
the part for I know very many deceived as 
thus; the patients pricked on that part would 
say that they felt much paine there. But 
that feeling is oft deceiptful, as that which 
proceeds rather from the strong apprehen-
sion of great paine which formerly reigned 
in the part, than from any facultie of feeling 
as yet remaining. A most clear and manifest 
argument of this false and deceiptful sense 
appeares after the amputation of the mem-
ber; for a long while after they will com-
plaine of the part which is cut away. 
Verily it is a thing wondrous strange and 
prodigious, and which will scarse be credited, 
unlesse by such as have seene with their 
eyes, and heard with their eares the patients 
who have many moneths after the cutting 
away of the Legge, grievously complained 
that they yet felt exceeding great paine of 
that Leg so cut off. . . . 
How to Perform the Residue of the Cure 
of the Amputated Member 
. . . But seeing the case stands so that the 
Patients imagine they have their members yet 
entire, and yet doe complaine thereof (which 
I imagine to come to passe, for that, the 
cut nerves retire themselves towards their 
originall, and thereby cause a paine like to 
convulsions). 
Gueniot (1861) published these conclu-
sions concerning the subjective sensations 
after amputation: 
(1) That the subjective sensations ex-
perienced by amputation patients in the 
parts that have been removed are almost 
always more intense and persistent in 
the hand or foot than in other parts. 
(2) That among these sensations, one of the 
most remarkable is the illusion in the 
patient's mind of a progressive ap-
proach of the amputated extremity to-
wards the stump, with which it tends 
to place itself in contact. 
(3) That this phenomenon, this hallucina-
tion, which may be given the name of 
subjective heterotopy, occurs in about 
one out of every two amputation cases 
in which the wound heals normally. 
(4) That this illusion may be explained up 
to a point, by loss of sensation in the 
parts between the stump and the ex-
tremity. 
(5) That from the clinical point of view the 
phenomenon is usually a sign that the 
wound is doing well and a favourable 
indication of complete recovery. 
(6) Finally, that the mere existence of this 
hallucination emphasises the importance 
in our normal state, of the idea of the 
reciprocal distances between our organs 
and their relationship, every time that 
we make any movement not controlled 
by our sight. 
Weir Mitchell (1872) gave the name 
"phantom" to the subjective sensation of the 
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presence of the amputated part. He described 
the sensory hallucinations in some detail, 
giving case descriptions. 
Craig (1948/1949) in an introduction to 
a paper on the phantom limb pointed out 
that patients, conscious of the absurdity of 
complaining of sensation in a limb which 
has been amputated would, in response to 
casual questioning during routine inspection 
of the stump, reply that all was well, pre-
serving silence on the matter of his symp-
toms for fear of appearing ridiculous. In 
reply to direct and sympathetic questioning 
in privacy, almost all of these people would 
freely admit to symptoms of varying severity, 
showing obvious relief that the experience, 
which they had perhaps regarded as 
imaginary or neurotic, should be accorded 
the same status and reality as symptoms 
arising from any other disease process. Much 
needless anxiety is caused by failure to 
acquaint them with the fact that phantom 
sensations are a reality and not a product 
of a disordered imagination. 
Among famous people who had lost a limb 
he mentions Admiral Lord Nelson who re-
mained conscious of his ringers after the loss 
of his arm and maintained that this proved 
the existence of his soul. During the age of 
nineteenth century materialism it was not 
surprising that phantom phenomenon re-
ceived scant attention. It was equally 
inevitable with the growth of modern 
psychiatry that the phantom limb should be 
explained as the product of disturbed 
psychological function and that the distress-
ing symptoms should be regarded by many as 
due to an obsessional neurosis, Craig sug-
gested that it is easy to fall into the error 
of attributing to disturbances of the psyche 
any symptoms for which no organic factor is 
readily demonstrable, and this is made 
doubly easy because secondary anxiety and 
other psychological disorders may develop 
in patients who have long suffered tiresome 
symptoms. Phantom limb phenomena should 
not be explained on the basis of a neurosis 
because the symptoms have a more or less 
constant pattern, there are obvious nerve 
lesions and the results of psycho-therapy are 
disappointing. 
The central part of a complex mechanism 
remains intact. Only the peripheral part has 
been removed. With the passage of time 
the phantom shrinks because the ability to 
feel and move the limb generally serves no 
useful purpose but after disappearing it fre-
quently reappears for some reason known to 
the patient, for example, if the patient concen-
trates on the phantom part which has dis-
appeared it will often become apparent. In 
others a phantom will reappear because of 
apparent pain it it. In some it will be ap-
parent when the subject attempts to move 
it, whilst in others it is influenced by the 
wearing of a prosthesis. The phantom does 
not fade and disappear in all cases and many 
men who had lost limbs over 30 years be-
fore were able to give a detailed description 
of their phantom part. It is extremely in-
teresting that when a phantom is present it 
is uncommon to be represented by the whole 
amputated part but extremely common to 
consist of some portion of the extremity of 
the limb. It is found that a great majority 
of amputees are conscious especially of their 
fingers or toes and especially of the great 
toe and thumb. In any one subject it is 
usual to find either all the toes or all the 
fingers present, but not to the same degree 
as one another. In the case of the foot the 
big toe is especially vivid, whilst the other 
toes may or may not be so. Quite often 
the subject will describe his big toe clearly 
and his other toes as a mass. This perhaps 
is not surprising, when one realizes that 
without visualizing your own foot it is diffi-
cult, apart from the big toe, to count the 
others. Two findings are noteworthy, namely 
that the frequency and vividness of anatom-
ical parts represented in the phantom cor-
respond in a general way to the magnitude 
of the areas representing these parts in the 
cerebral cortex, and secondly the portion of 
the hand and foot which are submitted to 
pressure are more likely to be represented 
in the phantom, and in the toes and fingers 
one finds that the plantar and palmar as-
pects, and especially their terminal portions, 
are most vivid. Portions of the limbs proxi-
mal either to the wrist or ankle may be rep-
resented in some cases, for example, some 
part of the forearm or lower leg or knee 
or elbow. The size of the phantom part is 
usually the same as that of the intact limb, 
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although at times it may appear either to 
be blown up or shrunken. 
The attitude of the phantom parts varies 
from subject to subject but some degree 
of flexion is usual. Most hands consist of 
partly flexed fingers or in some even a 
tightly clenched fist. The wrist, if visualized, 
is usually in a position of rest and is also 
partly flexed. The hand is most likely to 
be in a mid prone position. The phantom 
foot has commonly partly flexed toes but 
often they seem to be in a normal position. 
Occasionally the limbs are in bizarre posi-
tions. Some subjects claim that the phantom 
limb appears to be in a position occupied 
at time of injury, for example, a hand in 
the position occupied holding a hand grenade 
when it was shattered by the explosion. A 
wound present in a limb before amputation 
may be vividly represented in the phantom 
limb. 
Apart from pain, subjective sensations of 
various types may occur in the phantom 
parts. Some of the sensations Craig men-
tioned were as follows: tingling, itching, pins 
and needles, cramp, tightness, heat, wetness, 
bursting, cutting, tearing, and prickling. A 
tight feeling was complained of frequently 
and was present in over one-third of the 
cases personally investigated. Itchiness of 
the palm of the fingers was also commonly 
present. Rizet (1856, 1861) had observed 
that both itching and pain were common in 
phantom parts. Concerning hallucination of 
the phantom part, Reny (1899) described in 
addition visual hallucinations which he be-
lieved were of necessity of central origin. 
Perhaps about two-thirds of amputees are 
able to move voluntarily either their fingers 
or their toes. These movements are usually 
either or both a small degree of flexion or 
extension and at times it is possible to move, 
for example, the fingers independently. 
Spreading of the toes or fingers may at times 
be performed voluntarily. Many amputees 
are disinclined to attempt voluntary move-
ments, because if they do pain may occur in 
the phantom digits. 
Most patients visualize certain portions, 
especially of extremities, as anatomical parts, 
but cannot describe for example the colour 
of the skin. A sensation of heat or cold may 
be present and may be produced by immers-
ing one of the limbs in hot or cold water. 
Again, following Novocain infiltration of the 
appropriate sympathetic nerves, a sensation 
of heat is often experienced in the phantom 
hand or foot. The phantom may be re-
awakened or made more vivid by stimula-
tion of stump neuromata and will in some 
patients disappear following interruption of 
nervous pathways, either peripherally or cen-
trally. It may occur, for example, following 
Novocain infiltration of stump neuromata, 
division of posterior spinal roots, antero-
lateral cordotomy, transsection of the spinal 
cord or excision of the parietal sensory 
cortex. 
Phantom pain following amputation above 
the elbow may be said to have the following 
characteristics: 
1. It is usually situated in some part of the 
phantom hand. 
2. It varies in severity from a postural dis-
comfort or irritating pins and needles 
through various degrees of severity up to 
intractable pain. It is usually located in 
a particular area of the phantom. 
3. It may arise in the phantom or in the 
stump and radiate in either direction. 
4. It may be associated with pain in the 
stump and this pain may or may not be 
the same as that in the other part, 
5. It may be constant or intermittent. 
6. When constant its character may be 
sharp, dull or burning and in the one 
subject it may be sharp at times and dull 
at others. 
7. When the pain is intermittent it comes 
on in attacks which last for minutes up 
to days, although in the one subject each 
attack is similar usually to a preceding 
one. These attacks occur with fairly con-
stant frequency in the one individual and 
may occur for example as several attacks 
per month or several per year. 
Phantom pain after leg amputation may 
be summarized as follows: 
1. The pain in episodic attacks may com-
mence immediately after amputation or 
at any period, even years later. 
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2. It is sharp, shooting and wave-like in 
character. The attacks commonly com-
mence at night and usually last for 
minutes, hours or even days. They may 
occur very frequently but usually of the 
order of about 6 to 12 attacks per year. 
3. The wave-like character of the pain is 
such that it is intense for a few seconds 
but waxes and wanes with the periodicity 
of perhaps one minute. 
4. Its site of origin in above-knee amputa-
tions is commonly the posterior aspect of 
the stump and this is a constant point 
usually in some part of the scar or at 
the site of the sciatic nerve neuroma. 
5. An attack may commence without warn-
ing, but if there is warning, this usually 
consists of a pins and needles feeling in 
the stump. 
6. The transmission of the pain is down-
wards into some definite part, especially 
of the phantom foot, such as the great or 
little toe, the heel or the internal or the 
external border: but during its trans-
mission it may involve or terminate in, 
for example, a phantom knee or a phan-
tom wound. In addition to passing down-
wards it may also radiate upwards to the 
head and trunk. 
7. Jacitations of the stump are commonly 
associated with this type of pain, and the 
movements of the stump are synchronous 
with the wave-like character of the pain. 
The characteristics of stump pain seem to 
varv with the level of the amputation and 
with the limb. It is in above-knee amputa-
tion that one finds the severe attacks of 
stump pain described by these patients as 
"nerve storms". The nerve storm may be 
confined to the stump or may involve, in 
addition, the phantom limb and parts of the 
body proximal to the stump. The typical 
features of a painful attack localized to the 
stump are as follows: the attacks occur at 
intervals and with a frequency which may 
vary from subject to subject, common 
examples being from two per week to as few 
as two to three per year. The duration of 
an attack is commonly hours up to several 
days, with one to two days as a common 
finding. A subject whose attacks usually last 
from one to two days may at times suffer 
pain for eight to ten days. The pain is sharp, 
shooting, wave-like and often described as 
like an electric shock, although it may have 
a burning character to it. The pain is at its 
maximum intensity for seconds to minutes 
with short intervals between these waves of 
pain. The site of origin of the pain is com-
monly the posterior aspect of the stump 
especially in the region of a scar or at the 
site of a sciatic nerve neuroma. Whilst an 
attack may commence at any time it is more 
prone to occur at night. The above descrip-
tion was found to be that which was under-
stood by most amputees to be a nerve storm. 
The pain experienced in these attacks is 
frequently severe enough to require mor-
phine injections to relieve it. 
It would seem quite illogical to suggest 
that this condition was due to anything but 
an organic lesion. It is noteworthy that the 
pain commences so frequently in the region 
of a stump scar or the sciatic stump neuroma 
and also that it may be temporarily abolished 
by infiltration with Novocain round the scar 
or round the neuroma. Why the pain should 
occur in episodes and also appear for the 
first time, in some cases, years after amputa-
tion is difficult to explain. It would seem 
that there must be some local change of state 
in the tissues producing some variations in 
nervous impulses reaching the spinal cord. 
The motor phenomena are also most typical 
of this type of attack in which in most cases 
there is a violent movement of flexion in 
the stump followed by relaxation with a 
frequency the same as, and coinciding with, 
the bursts of pain. 
TREATMENT OF PAIN 
Preventative measures include careful am-
putation, with respect to both techniques and 
level, and rehabilitation for limb wearing, 
which means preparing both the patient and 
his siurap for the future prosthesis. 
Unfortunately in spite of an ideal stump 
and the best prosthesis, some patients will 
still suffer phantom or stump pain. Many 
curative methods have been tried but com-
monly fail. One physical method which 
should be mentioned is the percussion of 
stump neuromata. 
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This method was introduced by Ritchie 
Russell and reference should be made to his 
publications for the complete details of the 
method. It may be used to treat the stump 
pain and is especially indicated where there 
is both stump and phantom or phantom 
pain. All tender neuromata are localized as 
accurately as possible. If they are very ten-
der, a cuff is applied to the stump and in-
flated to some pressure above the patient's 
systolic blood pressure. The neuromata be-
come insensitive after a few minutes. Russell 
used a wooden shaft about 12 cm. long with 
a smooth metal end which is applied to the 
skin over the neuroma and a rubber cap on 
the other end which is tapped with a mallet. 
The applicator is held firmly over the neu-
roma and tapped with the mallet as hard and 
as rapidly as possible without causing undue 
discomfort. Sensations referred to the phan-
tom or the stump confirm that the applicator 
has been applied correctly. Percussion is 
performed for about 20 minutes at a time 
and repeated three to four times daily. The 
cuff is removed after a few minutes per-
cussion and is only reapplied at subsequent 
sessions if the patient cannot tolerate per-
cussion without it. The course of treatment 
will vary from patient to patient as in some 
relief will be obtained within a few days, 
in others after some weeks, while a further 
group will not benefit from it. The patients 
should be taught to carry out their own treat-
ment or, if this is not possible, another per-
son can be instructed to do it for them. 
Various forms of medical vibrators have 
been advised and can be used instead of the 
hand applicator. The patient should be en-
couraged to wear his artificial limb and also, 
whenever possible, to apply firm pressure to 
the stump or the scar with bandaging. 
I have attempted to describe the sequelae 
of amputation and have only briefly dis-
cussed the treatment of pain. 
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